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(54) MEMORY CELL ARRAY, NON-VOLATILE STORAGE UNIT, AND NON- VOLATILE 
SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To widen limit of scale of an 
MRAM memory cell array by reducing substantially capacity 
of word lines and bit lines. 

SOLUTION: In array constitution of a memory cell array, 
word lines and bit lines are made main/sub-constitution, and a 
selecting transistor is provided for switching. Concretely, main 
word lines MWl-MW(2m), main bit lines MB l-MB(2n) are 
provided commonly in the whole memory cell array 1, and 
connected to sub-word lines SWll-SWTlm, SW21-SW2m, 
SW31-SW3m, SW41-SW4 m, and sub-bit lines SBll-SBln, 
SB21-SB2n, SB31-SB3n, SB41-SB4n through word selecting 
transistors WT1 l-WT4m and bit selecting transistors BT1 1- 
BT4n. A memory cell block is selected by word selecting lines 
WSL1 , WSL2 and bit selecting lines BSL1 , BSL2. 
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(57) im®] ^V" 81 ^ 

[RJB] 17-K*U M©*I«r»Mfc«»Lr 

ft* try MR«r±/««riifcU 5Jt)Mffll-l«h7 
^S?* ft. JrfrWl-fc*. — K8MW1-M 

W (2m) % ±\f y h«|MB 1-MB (2n) %*^rV 
WWl04*|:*lLttt^ 17— K»*lh9^ 
^^WT 1 1 — WT4m*3j;tftr>;y hiliR h7>^ 
*BT 1 1-BT4 nSr^LTBJ57— KftSWl 1 — S 
W 1 m N SW2 1 ~SW2m N SW3 l-SW3m, S 
W4 1 ^SW4m*5j:rJ c Bltr y FSSB11-SB1 
ru SB21-SB2n N SB3 1 — 'S B 3 n % SB4 



VSL2 MB(n*l) £B (2n) 



l-SB4n|:^t5o 17— KStt&WSLl, WS 
L2*5j:tflf y MXSBSL 1, BSL2CJ;^^ 
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A11,M2.A21.A22:i< : EiJ ±fr-Juy>? 

B1.HBn.lB<n+1).IIB<ai):itfv K» 
5811. SBIn, S821.SB2n,S831.S83n.SB41.SB4n:Wev hfi 
BSL1.BSL2:tf? 

BT11, BT1n.BT21.BT2n, BT31,BT3n, BT41,BT4n: fc?9 h^t?X$ 

■n.Hh.W<*1).W(2*>:£'3-Ktt 
5V1 1. Stla, SS21 , S82^ S831 1 SC^ Stil. SS4a: Ktt 
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[#l*Ffif#©$£ffl] 

^ * y Sf^&^tf * * y -tr/nSr^ h y * *tfcfcffi 

xmt e>*WM!7 — K«Ucy — **fctt: KW ^©-^ 
^SftfeMRoP-KaHRh?:^**** y b 

it it KW **»Sa!E*nfc**otry bWR h 9 

y n\z^ LTsatt b*vg-* * y -t^n y ^j^w 

y y t;i//p •>'^-=?hy^^©j ffl©* y -tr/u^n 
s/^tTt^lSUTKftbivS-^^y-fe^n s^frrt© 

©y- nt*«**Lfc j *©ty vm&Mb, 

<® © ^ * y -t /w;7* n s> * ^ * tt 5 g>J !7 - K&©*&» b 

m®;-?m'?-h'ffi.bm-33faicfaxfiz± r 7~- vmb, 

^©^yir/i^/Ps^K-^^Sfflfc** hi»©l8ai: 
ttfc j ^l©t's/ h7^^^©y-^4fcli KW 

-y v©^ t^snfcr t &mmb-rz>** y -t^r 

Wo 

<b©*^i^2©^14S©^k©*fR]i:©Si: LTlf 

i fa*©* * y -tr/wr w„ 

5 12|£(J:f6 5, 5 3 6®£AT©I^— ©{0*©*^ 

y *^trc t b-r zm *m 2 iess©* * y -t 
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V^* * -CfcSMf** 1 * 2 fstto * * y -tjvr u 
[ff*«5] bubBH 1 <DjyfabffiW.m2<vJjfabi!>K 
*^ey -feyur W. 

[if*«6] B5l3*^-y.-fe/v.yas/:5'C9^tl-? ; 3x»4, 

<dbi9- m b 0mm i^nt ©ssigflKisHt & tt 
8S*«i, 2, 4*fe«5te«©*^-y-ir^Ti^r e 

[tt*^ 7 ] Wf3* * y -fe^y d y ©^4x^f±. 

it&mm**v±/i'b$:mz.z®mm±*n$:i!hicm 

2, 4ffcll5|E«©^*Pt;U7M„ 
[ti#Jg8] BtFl2±!7- K»*iJ:tXI»JB^K , s' bi»© 
^*t©ttJSMd 5 , WIE@J!7- KM©^*t©ltJ&St*3iT>* 
AMBM tf y b«ft©i»*f ©JtffiSt J: 9 t'h^v^*^ l , 
2, 4, 5, 6*fc«7|Stt©*^y WK. 
[|f*^9] MtB±!7- K«*SiVWIB^K's' bi»© 
EiSl©BiJ9*^ MEM!?— K*©E*©flW*»±tJWiB 
©Jify MI©ffiif6©JRffJ:»? tJ?v^g«*«i, 2, 4, 
5, 6 *7t»4 7|e«;©*^y WK. 

[it i o j mi <dj>& \zwitVi#<om * - Kjgg 
«ris^i©^r*ji:«s^5^2©^i6]^#t/fc^ 
^ ©SJlf v hWtb, **i*:fo<Dm7-\ t ®.bW\¥ v hBb 

©saseuteKw ejnm i ©3imtsM i m 2 ©stssttg t 
it(D*fabm2<D&m\m<Dmit<Djjfab<Dmb ltiw 
^©-?-ix^n{c*ff£;LTig'^f>ttgj!7- h-mcy— ^.^ 

WVy FiKy-^SfcttKW V©— ^^Sixfc 

HftOtfy hSKh? v^^t, Sr*-r5*^y-tr^ 

#0 ^cj-^i! j fT k?U (j, ktelESife) iEg^ixfc*^ 

y i?^.©k<@©*^y t^yn s/^?ij»c^jES;LTis , fte» 

H#*^-y-fe/U7*n ^^JlJrt(D7 ( ^-y-fe^7*ci y#\ziS 
K«« l^7^^©y-F l-^^ixfc k 

— ' — — - — - > * »»3 -At^t I > ~- 1 t . 1 . f . 1 

v r i&v\&z. c x /*Try c > / t \~ y s s^vs 

hgWh7^;**©<7*-McgjK£Jxfc j profs' 
hS^iHi:, *^-y-fe/U7*n ^^-^ h y ^^©(^-?ij(c 
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tt&ftfc ^©^y-fevl^n y^tr-^atSliJk'y h 

- K»fc*« 3 ttfc k © !7 - K«* h7V-^?©y 
— ^Sifctt KW >-©<&£<!: &&£ft> ± hlft©-?: 
tilftitf , 5 W tr y h WXcmtL £ tufc j <@ © tf y 

h m&. h y > v 5 * 9 © y — * * itxz k w ^©ffi^- 1 & 

gg $ > * y -ir W i: , 

k*©!7-Kjl^©5*>©l*^T^7 1 ^-^t j 
^Ofy h5g^©p*>©l*SrT^7 i i'-y't-r-5r t 

K»©5t> l*«r»li-Sft»«iaiSi:, 

*,PJ 17 - K«H*3 J; tfgj lfyHlia!) SIR £ ixfcillEy 

im&m 1 1 ] S9tsy * v m**K m i ©5&&ttJi© 

«£©*l*!il2 ©&8H4«©8Mt©;£fai:©£li: LT 
1 0fE«©*#JH4iBl&^=y ho 

[ft^is i 2 ] mria^ * v y i ©-ett-ett 

li, 5 1 2iiW±T*6 5, 5 3 6{IE1T©|S3— ©<@$:© 

[ft*JSi3j mria!7-kia3i^h7>'5>^^*3J;TJ f 
9^^^^r-$)Sft*3gi o^fctei 1 fs«©^?fsti 

lE«=-=y h. 

[IS^14] S?riami<0*-(p]i:BSfBm2ro*-|R]i: 

EVMC|i3tf-aiH«fc:*>$HI#*l 0, 1 
1 3fB«©7F#^ttlE1t^--y K 

[|»^^ 1 5 ] StrlE^ * y ir A-^n y y o-tiveh, 

©sj y - m &j f y i&t<D&mmcmib*i 

»*?10, ll, 1 3Jfclil 4iSffi©^F#?H4IBtt 
3.- y ho 



©BJtfy h»J:*«UI§W!7 — K»i:<D5fci»ISK:tt»*fc;Ji 

10, 11, 13 Sefcte 1 4|B^©^»^t4IBt» 
a=7K 

[IS*«17] jtJ!B;**y-ir7UTW|'l*g©.**y-feA' 

70 ^ti-5W**10, 11, 13, 14, 1 5*fc« 
1 6iB«©*#38ttfElt=.= y ho 

itmm i s ] aunufcRtt*: j {i©gtf5B^{iy ^ y 

-fe^uyn y^^Pj^-S^-yta y ^?IJS: iyiJ£l±<ix.S 

ho 

^b*mmi:-i-Z>&M£&l 7|E*©?F*^ttlE«3.= y 

ho 

20 [f#*:^ 2 o ] yaffil Wttttfc j ^©HulS^iiy y 

fck^iiufB^Hity^y t;U7*o 5 >^i>e,4S : fffl7*n 
y^^i^, f^l«±fix5w t*®mkTzm 
7fa*©^%ttt5ts^=y h„ 

[|f*JS2 1 ] StrtE^r7- Kj»*J ±VBWB±lfy h^ 
©j^*t©itJS*t^ N 1WEM17— K«©«l*t©Jt«*t*iJ: 

oftwesufy h m<om#<o itetfti ►) t/h^v^g^^i 

0> 11, 13, 14, 15, 16^7^:11171246©^ 
*?^ttfElt3.= y h 0 
30 [i*«2 2] BUlB±!7- K^*3«ttFSuia±t*y hU 

<D&M(Dmmi>K «rlEBJ!7— K«l©Ei8l©)RI¥*JiT/*a 
tapjfy hM©i£^©)^Jf:«t t> t>J¥v>W*fl 10, l 
1, 13, 14, 15, 1 6 t-lttel 7fB*©7F#^14 
SEtS^-^y ho 
[ 2 3 ] If 1 0 IE«©^^ttfB«=- - y 

h * i * it nm&mi- z>^t*&mt-r z> *w&& *m 

2 4 ] ft l 5 IE«ro?FS|gttl2lt3.= y 
h*rl*fctt***+5ri:Sr»»4i-5^i»«tti|i# 

[§g*^ 2 5 ] ft#jg i 6 e*©**w6ttei*« y 
h «r i * z^t&ftmk-tz, *m&m*m 

#BEt&3£Bo 

I fg*9 2 6 ] HI** 1 7 IE«©7F#%ttiS1ii^ ^ y 
h i i Sfc,^Sc^i-ir t i^te i i- i -T«2i± 

^IE«^Bo 

[«*«2 7] ^l©^(6]»C#Uffem (m=2 u X' 
uttiE^m) *©©J!7-K^i:, BtilE^l©^fRji:liS 
3fe5f5 2©*|S)IC#Otfcn (n= 2 v T'vliIES») 
*©ii|lfy hi^i, ZfrtftKomv- KliWlfy hll 



5 

t <D&&mz.mv bfim 1 ©sassttg km 2 (D&m&m 
tztibic®* titzmmm t ltsb 1 otm&M © 

*fctt KWf *a«Satt*JxfcmfflO!7— K** b 

*xpjfc*;/ MSUry— KWv©— #a s g8&S*t 
fcnffi©f y n«h?y^ is JJ-fc 

fr-fpytlfi jtfkJS (j = 2* , k = 2 2 T% y 

yt/^o yy^ju^j&LTsattktv&^y"^^* 

1*9©^ y t;u^D y^l^M^s' ba& by Vv* 

— K»iRI— ^|P)^#VfemX j ;£©±!7- Kjgfti:. @J 
t*s> bi&ili^faKfaWtn x k#©3Elf v hWit, * 
fit*., i7-Klo*hfh!)i, ttfe-tzmv— Ki»»C 

WJSi-SMlfs' M§U-«iiK£*i-fc j 41©fc*y MK 

fc^^-y ww is 

(y + z) i®7K^f-?*A^U ii?srz>g^ttj 
U©^l- zffiCDT Vux?— ^©SfeS^lif-J: 9 k#© 

KV-^y — *©fffla#li»'«fc t> j *© t* y hii#?i^© 5 

yy©5ib HB-SraiRi-S^y-feA-yo yya&lalEg 
^rtv-t'JtriS u{@©T Kw^f- ^^A^J LTm{@©±r7 

;/ FS©p*>l*l:illit5 k<B©?UaSlle]8&i:, 

^K^Hfc^^y-fe^^n s/^rtrofitrfEy^-y-fe/K^p 
*j©J!7— K»*s J: f y MSi it i 9 aw $ *tfc JKr B > 

io:k<@W?iJfi!lS#)i^/St^W L@ffit £riix-<5 i £ 
*tt«*i-«3F*W&ttB««y bo 

*««:IEltU i®M*l*l©ItJ;5i6iIt© b>" 
»**2 7E«©^if*ttialt»=y be 
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14, 5 1 2ffi^±T-6 5, 5 3 6 fl^TF©^— ©ffi#© 
*»ttlBlta=y b 0 

[fi**3o] HuiB^-ty-feyu^n y^mmmm-?^ 

JrfZT KV-^f- *©?*> j /fc©fc*s/ h 1 
*&a&-t'5y<@©7' h>^r- TK^f-^ 

4#®ti-rSfit#JS2 7*fctt2 8E«©JFIi*ttE1S3. 

= 7K 

/<? iw**3i] ffifs^y-fe^ny^gftmsgas, 

fB£*r-r*ri: St** 3 0|S«©^F#^tt 

118**3 2] itfria^y ±/u7ay?.m$ifE]&i,zA 

tr?Z>T b*v*y — *©? ^k;*:©!? — b*a&i»a»5> 1 
©ftTffi^b-htfz:— z®<DT K^7-^T*fc5rilr 

.20 [B*93 3] miia^^y-fe/u^a s^S&lelJgas, 

ffiSr*i-* i i: i: i"5 111**3 2 tt«t©3F*W8tt 

[1***3 4] MSE7-F^a^b7>'v ? ^<?*siO« 
BUfEtfy bj^SW h5*&Xfi1fis MOSitfMh 
7^^^tfe5lfM2 7*fc»4 2 8|E«©^fll^t4 

[f»**3 5] ffifcm I <Z>frft kwif&m 2 <Dj5ft k 
*K S^»cil[^-r5BI#t-fcSlt^*2 7, 2 8*fctt 
J0 3 4iett©^F^ttiEl«3-=y bo 

[it**3 6] gJIE^^ey-fe^n y^O-tti-Ptt 

©ej i7 - Kfli 1 0mm m v y b m t <o&ma K&m h in 

L s #fiSfflPJtfy b*#*fllUBfcry baSiby^^;? 
^L-C#Rg«±ifs' b»fc«a«^*ri:*rW»i:i-« 
«**2 7, 2 8, 3 4$.1t&3 5 fSe©T^ttl51g 
3-=y bo 

40 [MM3 7] HulB^^y-fer^-T'cs'^©^^^ 

bubEH 1 ©*-[6]^#Offc#.^I'j!7- KiHi . ^-tt^ 
©©If y b^t#.^ffliiJ!7- Kl(lt©3E«»»cK^b*t 

fg*«2 7, 2 8, 3 4*fc«:3 5f5«©^^ttfBlg 
y b„ 

[IS**3 8] wF|B>*y-fe/UT Wrt©>^ey-fe/i' 
50 7B7^ liiSfe©^ fo 5 «t t JcSfel^^D 7^il» LTffi 
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#mii-5l«*«2 7, 2 8, 3 4, 3 5, 3 6*fcli 

-fer/u^ n y f fr(b ft £ o y * n * 1 WJ>±.ffi tl 3 
r b £#$C i: -TSft*« 3 8 ffi«t©^liaH4aB1»3-=- y 

ho 

[M4 0] 1T3&|Slfc|I*t*:kfl©lWHB J HBIp«*y 
*JS3 8IB«ro^Fff^tilEti3-=s/ K 

xr#fls.mvy Y&(oWft<D)mtfi± r> fc/hsv>sa#«2 

7, 2 8, 34, 3 5, 3 6, 3 7 £fcfi 3 8 lEifeco^F 

imxm 4 3 j me± v - kj»*j <t owe* vyta 
lEg'j f y YWnmmnmm & v k^nt*^ 27,2 

8, 34, 3 5, 3 6, 3 7£fc»i3 8 SE<&K>*8BSte 
121*=-— y bo 

[»*^ 4 4 ] flt*« 2 7 SBftO^fWRttlElt^ S/ 

[ft 4 5 ] If 3 1 E*©*J«Btt-E1t»= y 
[ff#JS4 6] SS**3 3|B«^»«ttfBlS3.-S/ 

[HM4 9] ift#«3 8iB*«>*#WSttE1*«3' 
h 1 * tz tt***i- 5rt^#tai-T5 
ttiBttSlBo 

[000 1] 

tg&is&©^y*;w&^tf**yir^7 w\ 7 f =- 



(5) 1#H 2002-170379 

8 

[0 0 0 2] 

v r * y ht- £ $ *vr v ^ 5 1 © & > * 

y (Magnetic Random Access Memory : .SJiTMR AMi: 
[0 0 0 3] 0 9»2, MRAM^^!) 3f^©— M<om 

*h-o*5. ei 9 (a) **ym*mi&<nm$mx' 

fed, (b) tt, «*«UKi«5«rS%-*-WSfi|-t'fc0, 

(c) wtfcffl^Eitf'-^tottfcS:*-*-*^ 

[0 0 04] HI 9 ( a ) \Z7frt± 0 TJIiagUf 1 1 

<tO;frfaas@j££*l,fc@;£Jg 1 2^, J¥Sif&l. 5 nm 
OitH 3 b, f^20 nm^>^tt«gJ:!9/«Ct)fE 

l 4 i: #T8ia& l i*>6>±*lcW*aiJiL-r»ril* 
ix, ^-^lEitil l 4±Kf4TJigai8iU l irB^-fa* 

[0 0 0 5] El 9 (c) ^-rj:?^, **rvm^z& 

t5f- ^IS«B 1 4(D^kro^|fi]i:^, 5V>(c3|ZfT 
(x-* "0" tfcfcS) t»fc.5^ ^fcJiS^Pff 
<CT—Z "1" t^fcfc^)) T-foS^lJlJct) 2ffiro|2iS 

[0006] s^t^— ^tstSgroa^ro^^sv^ 

^i&U (TMR) ««(Cj:Q«ftSMil 3©«ftJS»t«!jJ 

io~4 0%g*«tswe, 09 (b) ^i-<t5 

I'. TSEi^l 1 ir±SgfiHl 5 t©Wfc0f*O«tt« 
h&*m L?£gfE 1 6 ©&to£&fcU-r 5 litiO, ^-E- 
5. 

[0 0 0 7] iOip^x H19(DTMR^Sr$IJfflLfc 
p<^y^^tt, ^©B^a^eSt (GMR) ^J*^ffl 

[0008] 010 (a) »4 N @9t-^Lfc^^-y Sf^ 
Sr-g-tf^ * y -fe/USrT W Kl'EI LfcMRAMCSS 
010 (b) 14. St^i^oISIfSi 

[0009] 010 (a) T?, **©!7-K»i:*tfn 
50 ■ST^Ei^i l^EB^tt. 7-KiHi:«:i£X-r5*lnl 
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siu ±mmm 1 5 1 ©sj*»^«:. mm<o* 

[0010] r Office ^^-yco^ili: LT1#^2 0 

00-82791 ^#^5l^^n^:MR AM*5fcS 0 
r <£>M R AM^jo V TBEM. b ±S&M b <Dmz.i& 

fig £ ixftmn h (mtj> ^©h^mb 

[0 0 11] iCDi 5 TMR^fcjftJffl bfcMRA 

laoTRf^ffiMt©, <!:'b3/l©5¥Jlil&- 
*:r5^«ftJ!^©^y^?/M£±?)«fifc£;i^£„ r. 
(D^y-fe/Wi, ^-SPSS^^rt $«r»J#|ibT2o©5fi 

«c»0t**ft**r9 f -^ "o" *s«ttf7*-y- "i" 

[0 0 12) f-^Cffii^CfcV^TIl, HI 10 
(b) K*-r«k5K, !7— Kfl! (TBBffiBO (D 5 

£*Wt!7- K*U 1 s fcitfitiR^ftfctfy F«15s 

s w*5<fcU«I s b SrsEi-r ir^J; 9, m&.£titzy— K 

mi5s rofflffl^8£«M s b -So 6£*§M s w 

ir^Ms bi:CD^sK^t±>9. m#t.£iv1Z7- K« 
1 1 s ii«$Jlfcfy l<$15s £<©£il$|5t£g8:B£ 

•ftw;frft£5isu ?*— * "0" &fEH-$-5. 
[0013] — 3b\ 5»©r-^ " 1 " SrtBle^^S i 
#J;tf;£jiiR£*t7tt*y hjgii 5 s©tt5ft;frrpj& 
X— * "0" ©Stii^-Ot bK 
X 9 . SS^M s b (DfifaZ 1 8 ORteWtZ. -e©^ 

-e-j&ami 9 o*SE<is-ra©T\ »«3n*:**y 

tKs <D7 ! —&Um.mv>M&.*W, 1 £>;5"ft £ 
^©31 2 <d^»j:^5^5 zb\'X<9 BTEmkKWttz 

MitJtfazmm-tz. mm is tut h&i 5 s^mis 

[0 0 1 4] 7*— ^Ogi^ttlLt*JV>TI*, !7-KH 
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[0 0 15] Ell If*. ^©MRAMK&ttS^y 

Ui, 2m*C7-rawi, W2, •••Wm, -W (2 
m) £ 2 n;fcC0fy hjg|B 1 , B2, -Bn, -B (2 

n) tw-etb-e^ro^MfP^^ h v ?*mzmw;£titz 

2mX2nj@©^ ; f!)ir^Cll~C (2m) (2n) 
SrWLTV**. ttfyHBj £ teMR't 

Z>^b\z£<Q&M&<DJ*V-t*C i j M 

10 01 OSr^Ttft^LfcipKL-CtTfraxS. 
[0016] 

[3£9i;WS?ftb<fc 5 i-j-*«HH mram^^PW 

WT'li, ig«$ttfc!7— K»Xtr try 

b** ?> , > * y * A-T W-Y OSSiS* # < & ►) !7 — K 

**})±*&2m<D&m.&miz&ti*itcm£ 1. 5 

io b*mb#M$l<oi?y bmb<Dffl<D&±®&&i. 

^^MRAMco^m^li>:i:i'b^^kbTL*ei t 
[0 0 17] Lfc^ot, ^JfeWMRAMT-Jis fj/ h 

KttSiiS > * y ^^oMfctfMR&ftS - £ b * 5 , 
MRAM©^!»««SrffilPSi-5^:#'5:SHi:Jio-CV> 

[0 0 18] ^fc, T^-fe^.^^?Pbfci: LTt, 
* 6 (ciHMHft#4l>: bfc b # lc !7 - K** i TJt f y 

[0019] #3geJiwBi$fi, «a-rs^^-y-fe^<@^ 

b b fclcb-y hflu y- KSwiaiaffitftroii^Sr'bSlir 
b T Si^- Hi L W«'J> SrKit %>7fW?& 

[0 0 2 0] 

[^jss:«?ft-r5fci?)^g] *&w<Dmi 'e>&mv>? t 

^ y -feyKT W fa, mi©^ttSi:m2ro§ifiS^i: 
i ti, b (eft* a-tfc&^S i: Sr* b^ 1 ©5£8M$Ji 
0^|6j£S2 05t«tt^(0^t;<D^|RjiOMi: bTtf# 
^iatgi--5^^-y ^Sr^tf^-ey-fer/v-Sr-^ h y 
50 KE@bfc>^y-fevUTU--n;::i3Vvr, ^1©*(6]»C# 
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- KH t I'J if y h « £ ^^MSPI- R «■ b ixfcmfBB^ * y 
-fe/v t , 9J 17 - mco^r^tb^^ LTSW bixH 17 

- K»Kiy-^*fcH: FW ^O— ixfc** 
017-K»«h9>^^i. BJtf 5/ bm^ti^tiK 
Mfc L TR ft & axel tr 5/ h m \c y - x * fc « KWv© 

^ * y -tr/u^o 5/ >> # j fr k ?U ( j , k ttiES 

h y ^*<£> j fa<D**y±ju7u y^frfciSWSL 

*fRjJC#t/fc±!7— Klftt, ^^yir/W^P >>^^ hV 
?x<Dm— frt-Kil^ax/cklBo^y ir/K/n >;/ 

»j6i-s»l7-K»c»«SJxfck«<Di7-KWl 

[0021] m 2 <Dmw<D^wm&mm=L~ > v *±. 8? 
l^^o^^yt/uTKidox-r, k^coy— 

jx^(D5*> lfiSr«tR-t"5^-=E-y "fe^^n y^at 
tREKi:, ^!7-Kj»(D9*>l*SrS^-r§tfS«lHlK 
Hllo5fei*SrWl-r*»IWiiaKi:, M 
tilZtitz*^}) ir/w^D s/^ftflM^ty •fcyi'G>5*>BJ!7 

- KJMs i t/« tf s> h m\£ X 5 SIR * ixfctt IB^ y ir 

T«/£2*x6 0 
[CC23! «4 OS9!0?«$5t*f5!£^- :v Mi, ^ 
l^l^Cttr/fcm (m=2 u ~Cu <DWW 
-YWkb. WEJBio*rtii:fi»***2<o*fiifr#tJt 
fen (n=2 v tfvttjE**) OSlf y Mli:, 

1 O&Qitt® <!: % 2 03S8M4B t r ti h W***bfclft|* 
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Jf ir ITI 1 t m 2 <E>3£8£ 

^5r^tp^yi?/ui, Ml7-KJfto-tn^ftte»i6L 
TRft feixBJl7- Kltfcy— ^*fctt KW istD—ftjfi 

teifcziriitmmvv-ym&hr^isx* b, mt*yh 

(j= 2 y , k = 2 z T% ydSit/zttiEltft) E 
/<? g$axfcy ^ey t/U^P v y t N ^^y-fe/u 

^^<^kffi<^y ^ey ir^^n yf$\\\z.% 
LTiS:^ b^x#y y ir/i^d ^ ^Jrtoy y 

^*ixS !7— KS^ h 7 lsV>* ?<D?— h\c 

-7 h })#x<D j <@60^^y ir^a ^ #ff\Z-ttJ& LTK 
ttbax^&y^y-fe/^n ^^trf^oy ^ey ii/u^u 

fcmXj#^)±!7-KSi:> I'Jtf ^ YWibm^m^wn 
tttf. »*i-«M!7-Kj»^S!«SJxfckffii©!7— K 

tt K i^^ vol* ^ Jxt ^ * y ir ;ur v-f i , 
(y+z) fi^rKV^-^SrA^U ii#<E>Sc^fcfcl 
l^izfiW K^f- ^olfeSttJi^i: t? k*o 

30 %<Dl*&T?T47b^ZZb\z£Q t^ry-te/u^u 
y#<O0% liBSrStR-r^^^y ir/u^a >y^3ltR[E]K 

±!7- mo 5 % 1 *Sr5!iRir- ^5 j flOfTSKIslK t , 
-eH-e^X^ v fflOT K U*y*— ? It nffiO^ tr 

Kfc*5J: OWi^ h «S ^ J: t) SIR $ 3x fc tu IE ^ y 

[0 0 2 41 S5 0«^07«»tt^*#ettt6H». 

TSfiE$ix^) 0 
[0 0 2 5] 

Tlft^-r^p lift *^^(D-S!|^l0MRAM 

[00 2 6] ^^yi?;l/7M 1 fcfcu 011 (r*5^5 
2 m (m^iEfiS) *OT-KSW1-W (2 m) JC» 
59 ^i"S 2m#<D±y- Ki^MWl , -MWrn, MW (m 



(8) 
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+ 1) , -MW (2m) Hi llCjBtfi 2n (ntt 
lE&m &<D\?y hBB 1-B (2n) K»lS+5 2 n 
*^±t*y MlMBl, -MBn, MB (n + 1) , — 
MB (2n) JS1, »20!7-K«*i*WSL 1, 
WSL2^r, $1, JB20bTy hWBSLl, BS 

Ht. 2ff2W©>hy^^«teEiis.*tfcJBiop<*5 

t;i/^ny^Al 1, ^ 2 <£>t< * y ir/u:/ n y ^ A 1 

[0 0 2 7] |l©/*5t;^oy^Al l^te. m 
h^SBl 1-SB 1 n W^ttW^iW' 

m^-^ts^^v 'te/uctfi&rthti, mz^t^y-t^ 

^D5/^A12Clt m*<£>©j!7 — K/ISW2 1-SW 
2m*5j:tf n*(D»Jtf y MSB 2 1 — SB 2n« 

C0^^Ut;^O5/^A2 1im m*cDgij!7— 
W3 1 — SWSmjo^U^n^OiU^^ hig|S B 3 1 — S 
B 3 n #ft»*Jt-ttt^*t©3tJt«WCp« ^ y -fe/l/C^K 
ttbftx B4(0^^€-y iryU^ny^A2 2KB, m*(D 
©J!7— KHSW4 1 ~SW4mjo<tU i n*^)iiJ^-/ hgi 
SB41-SB4n £ jvt Jx^ttOSEjlEftte * * 

[0 0 2 8] I'J!7 — FffiSWl 1-SWlmlt V— h 
\-mi(D9— KIRSWS L l^g^^MOSS© 
V— KjIJR h7^m 1 1-WT lm^l« 

n-e*t± !7 — ksmw i -MWm \^wt £ tt, m tr >y h 

«|SB 11-SBlnlt M£»l<DfcT5> hSlRiSft 

BSL l^aa***tfcM0SfflO^jy hS*Rh7>^ 
^BTl 1— BT 1 nSr^LT^n-ett*^-/ bllMB 
1 —MB n teSSft^Jh/TV^o 

[0 0 2 9] 0 2ft. ^^yt^oy^A 1 lOM 
SrT^-riDT'fc^o 12 2^*31^* KlftSWi l tt 

hKmi CO?- KWWS L l &t£M&ti'1tl7~ 
KiSW h 7 * WT 1 1 LT3fe!7— FSMW 1 

K*&gc2*U Rl«teM!7— KMISWI 2-SWlm^ 
V—Ylzmi<D7- KSiH»WS L ldS»tt$nfcl7 — 
KitJR h7^*WT 1 

tl±!7-K«|MW2-MWml:8»JtttV>5e 

©Jf 5/ hi® SB l bfc*l©^s/ MWBS 

Ll^ft^ilfclfy fil^h^^^^BT 1 1 

Lt±t:«> fsmb i te«»$jt. mmzm*? 

Bi 2-3B1 tat,. -^M^l^^yhSRSBS 
LltfffiRiFiLfc?? M«h7^?BTl 2-B 
T 1 n**LT**t-ejxibry FSMB 2-MBnCg 

il7^msWlli:@l^5/HSBll, SB12, 
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^^Ut/UCll, CI 2, -C 1 na«*Jx-e*tB8ltb 
ft, SJy— KHSWl 2i:i^y h&S B 1 1, SB1 
2, ---SBln&O&ttttlCtt* -«Sr*^J7-K»t 

2 1, C2 2, -C 2 ndS-tiX-etbKJtb^ RUSK b 
X. KUSWlmill^ hSftSB 1 1, SB1 
2, -SB 1 n i©*JI»lCtt— **1>-^17— Klllfc* 

1, Cm 2, •••Cmnj&^ttveftRtt tftTV^ e 
[0 0 3 0] 8ltI8, RI*K«17-KIISW2 1~ 
SW2m(t >f— h\zm2<D7- KlMWS L 2 
gc^nfcy— f y^itxf WT 2 l~WT2m£ 

^LT^ft^eft^l7- KSMWl-MWmUgi^tl, 
eit*^fiSB21-SB2nlt >f*- Y\C%\<T»fy 
Ym^m^ SLl #«ttS*Lfcfcr<y hMIR h?fi?Xf 
BT 2 l-BT2nir^LTt^jX±^y h^MB 
(n+1) -MB (2n) UlgaS£*vrV>5o 
^ [00 3 1] iijy— K»SW3 l-SW3mlt h 
K jB 1 C0!7 — KSI^jRW S L l^KjRSftfc!7— K»W 
f7^m 3 1— WT Sm^tT^ft^iy 
— KSMW (m+l) -MW (2m) *U ©JtT 

5/MSB31-SB3nlt h MS? 2 t* $/ h M 

MB S L 2dSft«$iXfclf s> MRh7^#BT 

3 l-BT3n^LTWfjX±!7-Kj|MB 1 -M 

BnK«jK£*tTV^ e 

[0 0 3 2] BJ!7- K8SW4 1 ~ SW4m 

te. ^-hteJB2©!7— K«»U»WSL2*««8»Sixfc 

Jlfhi^^KiMW (m+1) — MW (2 m) t^gc 
£ft. il^^biiSB41-SB4n|j: x Mc£?2 

^^BT4 1 - B T 4 n ^ LT^tlffti hi® 
MB (n+1) —MB (2n) K&ttS tVCl^. 
[0033] Il^^^ey ir/l^n y $ K\ 1 SrSW*t 

5S^i:ft JBi©y-K»K«wsL i £ Idiots 
hSWiSlB SLl il:0f£O7^f-< ^SJE^/v-SrB] 
inb. y-Ki^h7^mi i-wTimtf 

#0 ^ hMh7^^BT 1 1— BT 1 n£3|ii£^ 

[0 0 3 4] g^tfM^-yir/i^n ^A12 

Sr51K-r^^^«, *20y-K51^WSL2i:m 
i<otf^ h^iftSB sli t \z.m%(OT ~7Wfc \s 
^/U^BllBI-t-fttf ±< . mSCO^-^y A 2 

lSr»Ri-S»c«:, gl(Z)l7-KIft||WSLli:l2 
<D\f y hS^SB S L 2 t^gf^T^^^^mff ^ 
/W£SMm-r*Ltf ± < . |40^!jt/VyD5/^A22 
S:»«i-5fctt, ^2(0!7-KI^WSL2ig2(0 
50 tf^ hm$t&BSL2k\ZjfiJ£<DT?T>(7mfrl<>'^ 
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[0 0 3 5] ^<D±5\^ !7-KWUI^yH*UI 
KffifcOT ? =r << u^uSrRPJni- 5 r £ tc «fc 9 

[o o 3 6] #»WfcJ:ttfi* ^JWWrt^ 
V— KSVUftKiJ: 0 ^r^^ * y ir^^ftS * * y ir 

[0 0 3 7] ZbK, i!7^KHWl-W (2m) K** 
IT, @'Jt7— KfiSWl 1-SWlm, SW21-SW 
2m, SW3 1-SW3mjoJ;^SW4 1- SW4mJ: 
Y> t fcfc 9 * < -f S^&SriSffl 

U W«lCi^M»Bl-B (2n) l^tt, BJfcf 
5/hiSBll-SBln, SW21-SW2n, SW 
3 1-SW3 n^o<tt/SW4 1—SW4 nt 9 t>¥{£S 

JKDmMte&mx+tbZTsu^-ZJ* (Al) Srttfll-rs 
«tt*J:9/hSv^«t?*>5lB (Cu) U 

[0 0 3 8] **5, BlTtt, ^Jt;^Dy*©i 
LTRWbfc3&sr.nKHeSJx5t>©"Ctt4<, jxk 

(j, k^iESSc) «HT©«R©**y*/^*:y* 

h D^^Eltt j tTk5ll<D^^ey^^o y 

[0 0 3 9] B3it *&w<o* * y t/ur w <og5 2 
^ jafc««:BMII'*- 5 #K y o y * <Dffi&& 
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^Sfts^ft^uo^y t/u/oy^tt, chub©* 
m t i*xm^&#mm* * y ^trflULrv^s. 

[0 0 4 0] [3 3^^oV>T^^y i?A-:/n s/^ A 11a 

KiSWl l-SWlmlt ^Mdl©y-KS« 
j|WS L 1 &i£$t£ifitcy~-- h 7 ^WT 1 

1 — W TlmSr^LT±!7 — KSMW 1 — MWm ^tl 
^itSkHL^tl. iltTyHftSBl 1-SBlnll 

10 y\L%\*>y*y h3B*U»BSLl*fttt*iXfctry hS 
JRh7^^^BTl 1— BT 1 nSr^LT^tf^ 
MBl-MBn^mSgc^tt, |J!7-K*SW1 
1, SW12, -SWlmtlltr y bMSB 1 1, SB 
12, S B 1 n t (^) * !l -fe/UC 1 1 - Cm 

Mllalt BJ#flB^y MISBR1 hWW— KiftS 
Wll, SW12, -SWlmi:cD^M$Pt-#flffi^^ 
y-fer/URl, R2, -Rm^K*t bixfc#HH"fe^J3 1 
S:^*^ B#»^b»SBRlf4, Z.*l\cy—*$,it 

MB S L 1 JJl«a(t*n*:#«Rlf y bil^ F7^^B 

[0041] *?sm<D* * y ir/i^r w^r ^ 2 cdhjs^j 

f4 % Hl^^Jt^ay^Al 1 SrH3 0#RR-fe/^ 
yUSr-S-tf^^y-fe^n A 1 1 a 4 
fc. ^^ey t/W^Py^A 12, A21, A22^ Bl 
3 £ H«fc#flH1r/vyy&tf2m Lfc^ y -fe/u^a y ^ A 
12a, A21a, A22a ^^Jx-?ttg #^x/c t>0 

/^yt/^Dj/^na^^yt^uyM 

2 2a fc^f4±#HHfy F|MBR2«i^^ 0 
[0 0 4 2] Z<D£5\c, #^yt;u/D7^rt(:# 

IS*^^ * J t;i/i d y ^ ft 

KSW 6>nfc#HBffl^ * y ir/w£ SrJttt LTir 

^ [0 0 4 3] ftio N S3T*fi, #W^-fe/uSr903&fRj^K 

£ <D&m.mmv htnz*mm** y 

p * y -feyK/o y ^ Srfll^ tTtS3 £ 
[0 0 4 4] *K#»W«>fl&o*l(iO«ttKov^TRW 
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[0045] wattiBii^^y noit ^ b y 

R+a^yir/K/ny^aSMBI^i:, «#©£!7 — 
<fc tfffl tr * b jgUr J: 9 atR $ 3xfc * * V t/uoil 17 - K 

il^^tvfc^^y iryw^BJtf ^ h|ftfc:*fLt\ 
[0 0 4 6] ^-^^I^^WL^^V^T^, fT«RiJ## 20 

be* 5 *fcf±wHB»#a*/«s*a tm 
[0047] > * y -fe/wr w i fi. co^js^^ss 

[00 4 8] r©i)4*«fct5ri:ja8, #^ 
[0 0 4 9] ^ ^ y -fe/u^n >y ^ < ft 5 

p 2y*a*£iHryHR0>±R«r 2 5 6 X2 5 6gtf 

3: Ll\> Stl£ % l>*!)t/i/7ny / ;» i BtTi/i' 
ft&'hd < "t~5 tt\ > * y 13 y * <£><@§c2 s 

Sfc:^* baKb^s^^fcitf? — KSttfeKl*£ 
r.it*50"C, ^!)t;v7WlOSa#**U 
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£ 0 Lfc^tU^Jt^D $/^tf*5 1 2±/\s&s± 
[0 0 5 0] **5. #^^ey ir/u^ns/^^ 113^^ 

*3t;^py^Ai 1 a t iB«jBc»*yi? 

V\> 

[0051] B5I1 E14 <£ffl 2 ©SHftJgffiO^FfflBtt 

[0052] ztDiR2(omi&j&U(otR2(omtkm(o^m 
fcwtKfc:* ^yww i, fTa^BK3 f #ia& 

/a*IU ISK 6 *5 i tf ^ * » t;^n y^SKBSM 
9«r*i-S*. 3&te»*.-C* ^«^yir/K/n$/^ 
fr4 1 , "Trffiftm$imi&4 2, ^«fr«l«# 
WLIE1SS4 3, fT<a<P«ife0IS4 4, ^fHi^y-fe/l^ 

Zig^ttlLlElK4 7ioJ:^Jfiy^>®^lHlSS4 8lrf It 

[0 0 5 3] ^{gp«^y ir/u^n -/^fr4 1 tt. ^^-y 

^K/^Py^SRl, SR2^^ 0 ^^yir/u^ 
p^^1R0B4 9*»feOT«try MJ«BSLSt 

[0 0 5 4] B«(C % W^Jt;uyDy^JIJ4 5 
tt^ ^y WW 1 rt^^^e y y#<Off& 

wSLSibfy haWiH^iO^ffl^^ey'-fe^n 

[0055] ^ * y -fe/ur v-f i <z>#Jx.tf p« * y 

aftBtt 3 rt^Sfe^^ ^ y * y ir/^n y 

: HlffSRIilB4 2rtl:fftU ^^yt^ny^l 

^ai irt©^*y-fe^a«Sftfci:#fctt^ ^^y 

iryu^n y ^SftBB 4 9 * 5 bf y hatR^B S L l <ir 17 
-K«R»WSL 1 tSrT^f^^Lt^^y^ 
p^ai i*XM£mi~&*fe9lc> f H 

#U»BSLSfcl7-Ka«UIWSL 1 k*Tt7-<<7\Z 

U/Jx y -t/v^n * s r i &^-r^ 0 * *v+>u 

^p^SRl $ fift t # c^ffffiScoiE^ ffl b/S 

#a*0»fftt^tT«»#ii*/R*ajUBB4 3lc 

[00 56] W*Jt;^ay^Jl4 5fefl 

v^TSkl»^ ; ey"fe^^>*#**ToTt>J:v\ 
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ittRleJig 4 ft * y ir/wSr-^tp^ ^ y irA-:/n <y 
^K£!7-KiSS£«&^5®#^ fi&lH]lfc4 8KJ:»9 
f{i^JittR0&4 6ftKfi&U ^yir/K/n^jI 

Ml irt0^^y-ty^s^^tt/ci:#^(i N 
t;l/^P s/^i§iRlE]&§4 9#tf y hS*«ftB 
- KSJilfiWS L l i:*7^f^^:t5»t?5 1^ 
y hMtRMBSL 1 £f#7-K^i&WSLS t£T 
^^^■/^LT^^-yir/uyn ^SCl Sr^-T^e 
-fe/K/n y $ s C 1 tmiSKiS titz t # co^iJftO^^ 

[0 0 5 7] &3b\ @5tlt ^{f^-^y ir/K/n -/ ^ 

SLS1, BSLS2-tIt8iJWW ; eyt 

/u^a y?m*&%Lb L^y-fevK/n ^ ^ g4R[e]B§a> 
b<Z>m&<D^ffi7— KS*Rj»WSLS 1, WSLS2- 

^e^&^axs^Hi^y ir/K/n ^^jg^-rs 

[0 0 5 8] £fc, ^{i<7>^^y^^n 
1 a ^R^K, IStgffl^^^y-t/Wc*nx.-CBc^ttJU^ 

[0 0 5 9] *^^)^ e>^{iil^*ffi^ffi^oV^ 

[0 0 6 0] 5 0 te, «£fctf>?Fffll3S 

ttlSlg^. ^ y M 0 - 1 , 10-2, 10-3, 10- 

4&{I;L-0^ 0 *ti?)n<D7FW&&&B=>-~y M** 

^^!)t;i//P7^All ( A12, A21, A 2 22: 
-g"tf> ^ey WW 1 £r*LTV^o ^^DtyUTV 
-flit 0 1 (Df 1 ^*ffi^^ilcRK Lit O i: ^« 
ffc^ ^ttf2i^5/M0-l, 10-2, 1 
0 - 3 , 10-4 <D*tl*:thl±, m 4 <DW> 2 

So 

[0 0 6 1] ^«^t4¥^<«£e 5 0 I*. fflffln 5 1 CO 
«MP<DTfc. *#ii^O£#ia*Affl*)Sfl5 2^bA^3 
sax^x—* ^^Fi?^iiS£iS^- 7i-l0 1 , 10- 

2, 10-3, 1 0-4K»#i2^ §s^ttJL<7>±:#K 
^^ii^iait^^^ M 0-1, 10-2, 10- 

3, 1 0-4^bgB^Wb7ty f -^SrAai^gS3 2^C> 

#!BttgeB 5 0 tt. 4<@^^ttlSlS^^^ 
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&Vy hAVr-f* lmco^Wm^^^y M-IS 
HH~S J: 5 K$W£& 5 l JrMltt J: < , &m<D^W 
^ttiett^^ y h K#ft bTIStei-S J: 5 Kflifflgp 5 1 
£«i&LTt<kV\ £fc, ^FS^ttfBlS^^^ M 0 

0 5 Of f^) > ^ U t y ^ ^ii 5 W^t4 
fZfe^-y h4 0KB£tk;tTt>J;v\ 

[0 0 6 2] *«WOS^>^CttOj|*JBttfcOV^ 

[0 0 6 3] [37 <0*JWBtt1B«3-=- ^ 
y ir/WTW 1 b, •fer/w^a s/*iBtR[IIB8 6 2 

t N ffS«@K6 3-1, 6 3-2i, ?IJS^IfiIK64 
-1, 64-2fc, fT<ffl*#^/Sc^fflblHlK6 5- 

i, 6 5-2 1. Mflfl*#i&*/tt*ttiuai»6 6- 

1, 66-2i:4ril^. 7K^f^AD0-AD9 
K£ «9 2 1 0 m<D**rV ±SU&<£tt**r'yiZ/UT W 1 

[0 0 6 4] ^^y-fe/^n s/^SJRIeI&6 2^tt, T 
Kl/7f-^AD0, ADl^^^ Wxll (A 
Dl, ADO) = (0, 0) <Db£¥y hiltf^BSL 
1 ^-KMSWS L 1 *S7^r>f^i:ft9 % (AD 
1, ADO) = (0, 1) Otf lf^h!R»BSL2 
t 7- KWWSL l^r^T-H-^^^t). (AD 
1, ADO) = (1, 0) (D^^tf^/ haHRl&BSL 1 
t 9— KIRilWSL 2&T2'T4 7bti: } 0 > (AD 
1, ADO) = (1, 1) <Db%\?y hlftiBS L2 
40 t 7- KWWSL2^7^T^i:^Sin o 

[0 0 6 5] ?IJ^Ih3K 64-1, 64-2 trf^ 1^1* 
tlt7 Kl/^f^^AD 2-AD 5^$^ ?U3BR 
Ifi]K6 4-1 #2 4 =1 6fi<^±trjy bi^MB 1 
Bl6©9^lo«:I«t5o ia]«te. ^J3l^lHlK6 
4 - 2^2 4 =1 6fflO±t*y hl^MB 1 — MB 1 6 

o5*)Oioj:i«t5 0 -t-fc*>t^ mA(om2^mm 

86 3-1, 6 3- 2 KM:, V^i x ti^>T K^7-?A 
^ D6-AD9^^tl, tT51W[e]86 3- 1^2 4 
= 1 6B<D±9— KSMW1 — MW1 6 CO 9 °h<& 1 O^r 
SR-TSe W«K. ffSWlHlK 63-2|j:2 4 =16 
<BO±!7— KiMB4 -MB 1 6 (O 5 1 oSrS^-f" 

So rai*ten»iRiaBo«fc»o±!7-K» 

m 1<D±* y FiMB 1— MB n K#I3&[h]3& 6 4-1 
3»»bfflA*Jx5*«>*lf y FSMB 1-MB 1 6d5ffiS 
U 01 CO±\fy hSMB (n+ 1) —MB (2 n) K 
?IJ^lH)K6 4- 2^?>0i^$^5^Oitf y hj^MB 
50 1-MB16^SU mi(D±y- KiSMW 1 -MW 
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m|rfr»*l!§]tt6 3- 1 frbttitl £tlZ>Jj<D±y- KiR 
MWl-MW16*ffiSU Sl©±!7-K»MW (m 
+ 1) -MB (2m) fctTgtRS&6 3-2^f>W^$ 
tlZ>JS<0±*V hSMWl-MWl 6dStS^"T5o 

[00 6 6] W*ttSB«3- = y h 6 0 fc^T, #Jx. 
tf^y -fcvK/n A 1 1 rto^y iryuc (16) 

(16) o##a*4fcf*K*fflL4rft5»*fctt. W 
3SWIUK6 4-1, 6 4- 2tfi7Kl/^f-^ (AD 
5, A D 4 , AD 3 , AD 2 ) = (1, 1, 1, l) & 

b i e&m$i£frz>o mm\z, nm$i\m&6 3- 1, 6 

3-2H7K^f-^ (AD 9 , AD 8 , AD 7 , A 
D6) = (1, 1, 1, 1) ^A^J^T. tt^ftV 

?fm$i®$&frt><D±y— kjrmb i 6^stRsn^ 0 - 

±ffi07K^7^AD2-AD9l:± 
•9, >^yir/K/n y^A 1 lrt^^y^A-C (1 
6) (16) i N ^^eyir/u^o^^Al 2rtO^^-y 
ir/vc (16) (32) h ^!)t;^a5/M2 1 
rt^^^eyir/wc (3 2) (16) ^^eyt^a 
S/^A2 2P fc 9(^^^y ir/UC (3 2) (3 2) £^S4R 

K6 2i:7KWr-^ (adi, ado) = (0, 
0) SrA^-rs^tKJ: 0,' ^hW«BSLii:7 

— KStfaBftWS L 1 zf kte^X fey ± sis'? 
vyfAl lrtco^^y-fe/WC (16) (16) tfSjUR 
SixSo ^*y-fe/^C (16) (16) a*JKR£ixfc4» 

W«»#ii*/BE*abISlK6 6-1 <bfT{R!l« 
*&*/»*ttiLl§]Br6 5-1 t>«#i£**rt:tt:S£ 

[0 0 6 7] ?Fff*tttB«^.= yh60 T-f*. T K V"* 

m$l*ftmirZ>£?\cl,tc<DX\ ^y-fc/u^ns^a 
«ISK6 2*sfT«»*0ISi:RI*4«J«-t»J:<. RtW* 

[0 0 6 8] £fefc % **HS«Srt>4:te, 
rir^cfP. SlVMcS^^^^y-fe/u^n -/^^^tt 

•=£■ y i?A-oiEttx~* &mmKm&mi-z t 
tf-mmttuZo yaa«0tt6 4-i. 6 4 

- Kl/7f- * (AD 5, AD 4, AD 3, A 

D2) = (i, i, i, i) tfArtSiv fifawusae 

3-1, 63-2C7 Kl^^x — ^ (AD 9 , AD 8 , 
AD 7, ADG) = (1, 1, 1, 1) £ ? AA £ JtTV^ 
^ * 9 d y ^ SftBK 6 2 147 K l/^ 

f-^AD l©«fc«bbi*fcl7-Ka«a»WSL 1*5 
<fct/WS L 2^Jr7^f^yu^i LTlii^i-^ 
T KU^x-^ADOd5|SaffiO<D^#^f4^^ 

yt^a^^Ai lrtw^ut/uc (i6) (i 
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6) t^^E-y^yU^D y^A 1 2fy(D/^e])±/UC (1 
6) (3 2) ItJIJLTKfrttltw 

tm^o 7K^f^ADo«nti 

<Db -fe/^n s/^ A 1 1 rtco^^-y t;uc 

(32) (16) t^!)-fe;^Dy^A12fi©^ 
yir/uc (3 2) (3 2) i^l^^MSix, M^iJL 

[0 0 6 9] ^^Ut/^TMR^OJ: 51-17— 

^#^14l2ti^^^h6 0^A^'t-^TKU^T f - 
*©5*>*Tffi^5> (y+z) iOTKv^f-^ (IE! 
7WAD0, AD1<£>2<@) ^r^^y-tr^^n 5/^® 
R@B6 2l:AAU *Tffi^e>yffl (@7T^AD0 
©lfi) <DT Ki/^f- *T?tT y hSiRiHSrSJR-t-SJ: 

(H7tliADl©lfi) ^7Kv^f-^tSft^^ 

~(D±9- Ktl:««ftl^« $ *t log* 5 * * y ir 
y?KmrtZ>'b<Obti:Z> 0 (y + z) <@tf> 

T K^7- ^0 5*>©ftTffi^?)Zfi07 Kl^^x— 

[00 7 0} i7m 2fT290^^y ^fey^n 

(j=2^ , k = 2 z T% y43j:tfzttjE«*) <0 
^/^^mfTn^lJ (m= 2 u , n = 2 v T% u*5<tt^ 
^ [00 7 1 ] i^:. #^^y iryv^o y#&, 03^^ 

^ut/^n^Ai 1 a bmm\^ isit^o^^yir 

^%&mm**r}) ±/u*ffiz.x^z>h(OXh<oXi>i. 
v\ 

[00 7 2! 381?., ^!7 cnm A (D&1&Mm(DKM&.Vk 
fB«3L=y h 6 0K"Hi<D^y t^p y ^Srf*ADL 

[0 0 7 3] r©JB4 0*l^lBO»2 0*lfc«05f:» 
5/ b 7 0 li, 0 7 (D^WZt&^-y h 6 0 
5(? ^^Ut^TWli, ffI«H)K6 3- 
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1, 6 3- 2 k. JWMM&6 4-1, 64-2t, 
{M»#a*/a*UJLB»6 5- 1. 6 5-2i, miU 
*#i£*/R*ttiLI§]a6 6- 1 , 6 6- 2<!:, **y 

3-S, ^«tT«»#J&*/BS*ttlUIil»6 5-S, ^ 
ffi**y±sv7x2y??\U 5, T4i;tlBftlBlK6 4- 

5, ^«Wfll»*ii*/«5*ttJLIiIK6 6-S*5±t/« 
jfeIUSS7 3£*.LTV>5 0 

[ O 0 7 4 1 * ? y ^ff 4 1 fl, **rV 7(7 

*3t;^o*;^SRl, S R 2 4r^fr 0 ^^tp-fe/^ 
ny^»lRElB7 2*»feO^«try M^IBSLS,!: 
17 — KB$Uftl£J: 9T«^*y*7uyia -/^fr4 l rto 

[0 0 7 5] ^{S^-eyir^n;y^yij4 5 

tHftW^Jt^pjy^SCl, SC2Sr^tr. ;* 

^IJ4 5 rtO^^t y ir/W^n -/^d^tR^n^o 
[00 7 6] p< y -feyur W l <D&lx-& * * y ir/v^ 

- KWUfcWS Lit If * hS^j»B S L 1 d«3i«S*t 
57K^f^ (AD 1 , ADO) = (0, 0) <Dk 

y MMB S L 1 id&jLXfmXv hMIRMB 
S L S SrWli-* J: 5 KB&EJ& 7 3 Ul^*BB*S*T 
*5<o 7K^7-^ (AD 9 , AD 8 , AD7, AD 

6, AD 5 , AD 4 , AD 3 , AD 2 , AD 1 , AD 

0) = (x, x, x, x, x, x, x, x, 0, 0) 30 
AA^HS ifi&@S8 7 3 <DMm\Z- J: 9 * * P irA^n 
s/^»WEIB7 2fi!7- KS4RHWS L 1 i^ffifjy h 

^o^Al l «r3B*W-5*fc9fc:.- ^Dt^os' 
^ S R 1 Sra«i" 5o * * y ir/wy n a^JR 

[0 0 7 7] Jcfc, ^d^^y ir/U^n -/^J4 5 Sr/B 
vvrSfcW^y t;KDtjffl:ffoTt cfcv\ ^^y-ir/u 
:/n ^ a 1 1 rto^^y •feyu^Sk|»3&s*>5»'&^. 17 40 

- K1WIWS L 1 a^aWlS Jxfc*KW:i:*tfc*A.Tf 
§!7- KSRHW S L S £ T ^ >f £ <fc 5 K B& 
0K7 3tefE«S*Tt>«fcV\ r<D»&fcM:, y^yir 

-feA^n 5/^45 y t/^/ uyy 5Ci 

[00 7 8] 05 O^FS^ttlEtt^ S> h 4 0 T*tt. #J 

A2 2©R*|:W#*5i*KB, ^*Jt/uyny 
^Al l Sr^Hi^-ty ir/w^n ^^f?4 i^^^eyir^ 50 
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•fuyfSR 1 tg&U T^^y ir/u^n y^A2 2 Sr 
^il^*y-fer/uyn$/^5lj4 5W^*!)t;^ns/# S 
C 2 ^mt^V^/^uyfft* 1 k 

7 0TU ^DWKl, "HfiM^ey ir/v^D y 
All fc^^ty ir/U^a A 2 2(DM^t-^W^fc ; 5 

^^yt/u/p^^Ai l^fi^^y-t^ 

P s/^ff4 KO^^U t;i/yoy^ SR 1 ilftU ^ 
yM22 fc^Hi;* * y-tr/K/n ^/^ff 4 
1 y -fe/uy p v 9 S R 2 k W&rtZ> - i 
£ 0 Lfc^oT, 5FjWSttlE««y h7 Ott. HI 5 to 
^»«ttlS«3L^ y h 4 0 £Jfc«L-CS fe^0<o4kl« 

[0 0 7 9] tt*5 % 0 8T*fi, fi^yt;^n^ 
fT. ^IS^^y -fe/u^n ytm-frs ^tl^fr 1 i: L-Tltt 

SLSl, B S L S 2--eg#^X^tt^>^{i^^-y ir 

b^Sft<0^i!7 - KIRSWS LSI, WSLS2- 
fltft^Stl5fI^*yt;^P 5/^5U*«3&-r5 

^{i^^y-fe:/u^o y^JiJO— J6ro*Sr{B*.Tt J:v\ 
[0 0 8 0] */c, #^^y t;^P ^^3dS, H13^^ 
-eyir/u^n 5/Mlia IBltfflo^^ey-fe 

[00 8 1] *^P^^)S5 0^i£^So^J¥%tt 

M 0 *H 7 (D^Fff^ttfBlS^^ y h 6 0 ^Bt^^fc 
t©t*>?, »O^I»ttElt*=S' h 6 0 - 1 , 6 
0-2, 6 0-3, 6 0-4£fifxTV^ (Htt**i" 

[0082] *w&&¥mfrms&, mm 5 1 <dmw 

fcT 5 — #Sr^«*ttffi«^-y h 6 0- 1, 6 0-2, 
6 0-3, 6 0-4HS#M, K*WL<Ofc*Kr±T 
S?5Si±S2iS^ =" V h 6 0 — 1 . 60-2 ; 60-3. 6 
0-4 a>t>K*U LfcT 5 -^ SrAW^i^ 3 2 
W^-T5wi:t>H6i:l^«-Cfe5o ^^ttlBIt 
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^»3BttE«3-= y b 6 0 0 8 <£>^{itf> * * V 

Tt><tv\ 
[0 0 8 3] 

t»W©«b*I &Lbo<fc5fc. ^^yir/u 

fct#^t)ii«iM<^MRAMLS I Srtt-f 

[0 l ] #3S9I<E>SS i o*lfc03#«OMR AMt« * y -fe 
[0 2] ^!)t;^P7^Al l <^«/&£^-r0T*fc 

[h 3 ] & i <Dmifc<Di&m<D**: y t;w7 k^2o 

[0 5] ^2 ©**o«tto W*ttEttt^ = * ^ 
[0 6 ] Sg 3 (D*J£^«S^^#58tt^*^IBlt3£E^* 

[07] ftA<D%mMm<D^w&mtM=-~y h<omi 

[08] *4©|ll6»IB^**ttE««y hO»2 
<£>Hffi#J £>*?|j& Sr 0 -C 6 o 
[0 9] (a) tt. ^^D **«Jt<0**B-C*>!K 

(b) Ht, K^mbKi^^*i-ms0T'fct)> (c) 

So 

[01 oj (a) 0y teSLfc^^U SS-T-ftT^n 
W:E|ltMRAM©«aBT*0, (b) tt, S£ 
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[011] a*©MRAM^*5 t;u7 WoflfjJS:* 
1 ^yi?/uzw 

2, 4 9, 6 2, 7 2 p« -=e y "fe/U^u y ^SSiREK 
3,63 fTaiRBBS 

4 , 6 4 ^JittRESS 

5, 6 5 fr«»#&*/K*fflbia(8 
10 6, 6 6 OT«»#»*/K*ttlL|gBS 

1 0, 4 0, 6 0, 7 0 ^«38ttlB«3-=.^ h 
1 1 TJlKJgS 
1 2 @5£g 

1 3 n&mm 

l 4 -r — ^ISitS 

i 5 ±msM 

3 1 #figir/W*J 

4 1 ^ffi^^-y-fe/^n 

42, 6 3-s ^fitfTamiaK 

itf 4 3, 6 5 - S ^iifTftiJ## W LleJK 

4 4, 4 8, 7 3 g&lH]E§ 
4 5 ^ffi^^y ±/V?t* yf&l 
4 6, 6 4 - S ^«?«SWlElK 

4 7, 6 6 - S ^«5MB»# 5&*/K*ttl umss 

5 0 *#3gtt¥^#IB«3£B 
ADO, AD 1 7KV^7-^ 
All, A12, A21, A22, Alia 

BSL1, BSL2 . \fy YM&M. 
30 BT11, BTln, BT21, B T 2 n , BT31, 
B T 3 n , BT41, B T 4 n fcT y h SJR h 5 >^ 

C, Cll, C12, Cln, C21, C22, C2 
n, Cml, Cm2, Cm n 

MB 1 , MBn, MB (n-hl) , MB (2m) ± 

MW1, MWm, MW (m+1) , MW (2 m) ± 

SB11, SBln, SB21, SB2n, SB31, 
40 SB3n, SB 4 1, SB4n ©J If y h1& 

SW11, SWlm, SW21, SW2m, SW31, 
SW3m, SW4 1, SW4m ffl9 — KJR 
WSL1, WSL2 V— Kit^igl 
WT 1 1 , WT 1 m, WT 2 1 , WT 2 m, WT 3 1 , 
V/T 3 m, WT 4 1 , WT4m KilltR K ^ Vi/ 



(15) 



4#ffi 2002-170379 



[01] 



12] 



WSL2 KBCrH) HB(2rO 




BSL1> 



flSLI- 



.J" 



ijri: 



All. A12, A21 , A22: > * y -feiU^D ? £ 

HB1.HBn,HB(rt+1hfBC2a):i:ev US 
SB11.SB1n.SB21.SB2n.SB31.SB3n,SB41.SB4n:ffl)fcrt/ Kt& 

BSL1.BSL2: tf ^ hSfttt 
BT11,BT1n,BT21.BT2n,BT31.BT3n.BT41,BT4n: \*v 

HW1 . Htti. WTCbh-D ,U9(2b) : £7— Ktt 
SH11. SWIra, SW21. SB2nS«31. Sfl3u. SW41. SW4»:E37- K« 

WSL1.BSL2:»7-Kiifcffi 
WT1 1 . WT1n. WT21 . ffT2m. OT31. HT3&. WT41 . OT4n: 9 - KS* h ^ * 



WT1ib| 



BT11 



C11 



C21 



^i 



SB11- 



Ml 



BT12 



C12> 



C22 



Cm2 



/HBn 



BTIn 



C1n > 



SBIn-H 



SW11 



SW12 



z 



All 



CI 1 . C12. C1n. C21 , C22, C2n. Qui . Cm2. Cnm : * ^ U * ^ 



[04] 



[03] 



BSL1> 



HSL1- 



BT11 



Hfl2 



ITT12 



isrrim 



/HBR1 



BTR 



R2 



SBR1-n 



/HB1 



BT11 



C11 



C21 



Cn1 



^i 



SB11- 



/(IB2 



53 



BT12 



CI 2 



^i 



C22 



^i 



Cn2 



SBU^ 



<HBn 



5? 



BTIn 



C1n> 



C2n. 



SBIn- 



SW11 



SW12 



SWtn 
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"Alia 



(16) 



2002-170379 



[05] 



ime) 



4^r 



5 3 
XX 



XX 



88 

i 



T 



Li 



Li 



l; 



Li 



44 

-BSLS 



T 



Li 
i 

Li 



^3-3 



7"~ 

WSL2 



"3"3 



1-£J 



19- 



13- 



7 — 

WSLS 



X 

All 



}Li 



•Li 



3-3 



H5& 



3 



£9- 



48 



.47 



X 



V 



A22 



Li 



Li 



Li 



Li 



fiB- 



^3-3 



£3- 



Ta 



■IB- 



set 



fF' 

SC2 



■5 



SR2 



IT 



43 42 



4fi 2FfS«lSIBtSJ.-y h 



II 1] 



ffT 



W2^ 



-^9 — -^9 ^9- 



CGn)1< 



-^9— ^9 : ^9 



LyB(2n) 



C2t2n), 



^S9 ^9- 



T 



21 



All ,A12 



-FHr 

L__! L___! 

nn 

7 T 



A21 *A22 



10-1 



A11 ,A12 



I 



-7 



A21 l A22 



MO-3 



—51 



All ,A12 



I 

_i ■ ! 



A21 *A22 



MO-2 



A11 ,A12 



-?-' -7 



A21 'A22 



MO-4 



-52 



[07] 



AD2 AD5 



ADO AD1 




21 : /^y-fe^TU-f 
B1.B2.Bn.B(2n) : tfv K« 
»1.W2.tnW(2ta) : 

C1 1 , CI 2, CI n, CI (2n) , C21 . C22. 

C2n. C2 (2n) . CbI . C»2. Can. Cte(2n) . 

C(2nOl.C(2n)2,C(2u)n.C(2nO (2n): 
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[09] 




70 *S«ifcffi1t.i=v K 
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(c) 




(a) I 
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11 : T»E» 
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14 : 5*—* EffiB 

15 : ±IBStt 
16: ft*tf) L«3i 
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